Influence of ethanol on lipid/sterol membranes: phase diagram construction from AFM imaging.
Herein we develop a sample preparation approach that enables the use of supported lipid bilayers for the quantitative study of the influence of ethanol (0-20 vol %) on the phase behavior of phospholipid (DPPC)/sterol (ergosterol, 0-20 mol %) bilayers. Three coexisting phases were observed with tapping-mode atomic force microscopy: gel (L(beta)'), liquid-ordered (L(o)), and interdigitated (L(beta)'I). High-resolution imaging permitted the construction of a refined phase diagram for DPPC/ergosterol/ethanol and the observation of L(o)-L(beta)' phase separation that has not been observed using optical techniques. Our results quantitatively show the concentration regime where ergosterol protects the membrane by reducing the membrane fraction that is interdigitated in the presence of ethanol.